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Telephone health coaching between office visits is a useful adjunct to office-based care. In patients with chronic illness, telephone coaching improves health 
behaviors and health status.1 Coaching can be especially helpful 
for vulnerable populations, including patients with multiple 
comorbidities, advanced age, and patients with low literacy 
by facilitating enhanced access to care.1 Evolving primary 
care models, including a patient-centered medical home2 and 
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Background: Health coaching is increasingly important in 
patient-centered medical homes.
Objectives: Describe formative evaluation results and lessons 
learned from implementing health coaching to improve 
hypertension self-management in rural primary care.
Methods: A hypertension collaborative was formed consist-
ing of six primary care sites. Twelve monthly health coaching 
phone calls were attempted for 487 participants with 
hypertension.
Lessons Learned: Participant engagement was challenging; 
58% remained engaged, missing fewer than three consecutive 
calls. Multivariate analyses revealed that older age (odds ratio 
[OR], 1.03; 95% confidence interval [CI], 1.01–1.05), African 
American race (O,R 1.73; 95% CI, 1.15–2.60), greater number 
of comorbidities (OR, 1.17; 95% CI, 1.05–1.30) and receiving 
coaching closer to enrollment (OR, 5.03; 95% CI, 2.53–9.99) 
were correlated independently with engagement. Participants 
reported the coaching valuable; 96% would recommend 
health coaching to others.
Conclusions: Health coaching in hypertension care can be 
successful strategy for engaging more vulnerable groups. A 
more tailored approach may improve engagement with 
counseling.
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accountable care organizations,3 provide opportunities for 
integrating health coaching in primary care. Additional groups, 
such as health insurance companies, target and provide models 
of health coaching for high risk participants, often engaging 
participants directly rather than through the clinical practice.4
The Heart Healthy Lenoir (HHL) hypertension study, 
part of a 5-year cardiovascular intervention in a county and 
surrounding stroke belt area in rural eastern North Carolina, 
explored the feasibility of health coaching strongly grounded 
in motivational interviewing techniques with strategies to 
provide feedback to providers on participant home blood 
pressures (BPs) and goals.5 In this paper, we evaluate a 
hypertension health coaching program in primary care set-
tings in a rural, economically depressed area, describe lessons 
learned, using the RE-AIM (Reach, Effectiveness, Adoption, 
Implementation and Maintenance) framework6 and identify 
correlates of participant engagement in the program.
METHODS
This study was part of the HHL Project, a collaborative 
research effort of three coordinated studies (genetics obser-
vational study, hypertension study, lifestyle study) designed 
to reduce cardiovascular disease risk and disparities in Lenoir 
county, North Carolina; further details of the methods 
previously published.5 The HHL hypertension study used 
a community-based participatory research approach7 in six 
primary care practices to design and test a multilevel interven-
tion with both a practice and participant component with the 
overall goal of improving BP control rates and narrowing 
disparities in systolic BP control between African Americans 
and whites, and those with lower and higher health literacy. 
A subset of participants in the hypertension study (n = 226) 
were also enrolled in the lifestyle study in which participants in 
both studies received counseling on diet and physical activity.8
Intervention Planning
This paper focuses on the phone coaching program com-
ponent of the HHL hypertension study, which was developed 
for uncontrolled hypertensive participants and modeled after 
a successful evidence-based telephone care management 
program.9 The outcomes of the HHL hypertension program 
will be separately submitted in a future publication. Our 
team worked closely with this program,9 which provided 
assistance in developing HHL phone coaching software, as 
well as coach training. To make the program more feasible 
and cost effective, the HHL team employed trained health 
coaches instead of nurses to implement calls. Practices also 
participated in quarterly learning collaboratives and monthly 
design team calls, which further shaped the intervention by 
allowing practice staff the opportunity to share experiences 
in working with study intervention strategies.
Approach to Partnership
The HHL Project used a community-based participatory 
research framework7 to guide development of all three stud-
ies, including a collaboration among UNC Chapel Hill, East 
Carolina University, and a coalition of community partners. 
The overall goal was to create a sustainable approach to reduc-
ing cardiovascular disease risk and disparities in this rural 
county. A community advisory board representing public 
health, medical, business, policy, and faith-based organiza-
tions met quarterly with the research teams to make sure plans 
were sensitive to the community culture. For the hypertension 
study, there was an additional layer of practice stakeholder 
engagement; monthly calls with lead practice providers 
and staff designed the hypertension practice intervention 
at the formative phase,10 provided feedback throughout the 
study and participated in dissemination as evidenced by co-
authorship on publications.8,10,11
Participants
HHL study participants’ eligibility criteria included age 
18 year or older, hypertension diagnosis with systolic BP of 
150 mm Hg or greater on at least one clinic visit, established 
patient at a participating primary care practice, English 
speaking, and approval for participation by their primary 
care provider. Potentially eligible participants were mailed 
a letter signed by their primary care practice lead providers 
and received an audiotaped call from a practice staff member.
Coaching Curriculum
Participants received monthly coaching calls over 1 
year. The participants were placed into one of five coaching 
groups based on their systolic BP measured at enrollment. 
Participants with the highest BP readings and earliest enroll-
ment dates were called sooner by the coach.
The coaches used scripted healthy lifestyle and hyperten-
sion management information, motivational interviewing 
techniques, and goal setting strategies to promote behavioral 
change. Coaches used software that followed a standard cur-
riculum for each of the phone encounters. Curriculum topics 
covered stress management, alcohol and tobacco use, healthy 
eating, physical activity, patient–provider interaction, medica-
tion adherence, and weight loss (further details in Halladay 
et al5). All participants were mailed a letter reminding them of 
their upcoming coaching call, along with educational materi-
als that would be discussed during the call.
Participants also received a BP monitor (Omron Model 
BP 785 or Omron BP 653 wrist monitor) and were asked to 
record BP three times weekly. During calls, the coach reviewed 
the participant’s recent home pressure readings and assessed 
adherence (“Are you taking your medicine as prescribed?”). 
The coach problem solved with the participant if their BP 
readings were higher, or if they reported medication adher-
ence issues. The coach then followed the curriculum for that 
encounter. At the first call, the participant chose a long-term 
goal that was reviewed with the coach regularly. This goal 
could be related to their BP or other issues affecting their 
health. The participants also had an opportunity to set short-
term goals to work on between coaching sessions. After each 
phone coaching session, a short session summary was faxed to 
the primary care provider. Providers were encouraged to con-
tact the coach if they had any questions or if they wanted the 
coach to follow-up with the participant on specific problems.
Coach Training
Two coaches delivered the intervention. The lead coach 
was a certified integrative health coach, which included 
intensive training in motivational interviewing.12 The lead 
coach received a 4-hour training from the telephone manage-
ment program9 and participated in follow-up calls to discuss 
challenges in implementation. The lead health coach trained 
the second coach and both met with the project director and 
manager monthly to discuss any issues or questions.
Fidelity
To ensure consistency in the quality of the phone coaching 
intervention between the two coaches, a minimum of four 
calls per group were recorded over the 12 months per coach. 
A research team member listened to the audiotapes and used 
a standard evaluation tool created by the team. This tool 
included the degree to which scheduled topics were discussed 
or missed, counselor effectiveness in setting discreet steps, 
use of reflective listening, use of open-ended questions, and 
promotion of participant self-efficacy.
Evaluation Framework
The coaching program was evaluated using the RE-AIM 
framework (Table 1).6 Program reach was determined by the 
number of eligible participants who were reached by the coach. 
Effectiveness focused on implementation effectiveness and 
included the percent of participants who set a goal. Adoption 
was defined by the degree health coaching was integrated into 
the provider visit. Implementation was quantified as the per-
cent of participants that received a coaching call and fidelity to 
Table 1. RE-AIM Evaluation Framework*
Dimension Definition Metrics Assessed in This Study
Reach The absolute number, proportion, and representativeness of individuals 
who are willing to participate in a given intervention.
Number of eligible participants who were 
reached by the coach for a coaching call.
Effectiveness The impact of an intervention on important outcomes, including potential 
negative effects, quality of life, and economic outcomes.
Percent of participants who set a goal.
Adoption The absolute number, proportion and representativeness of settings and 
intervention agents who are willing to initiate a program.
Degree to which health coaching was 
integrated into the provider visit.
Implementation At the setting level, implementation refers to the intervention agents’ 
fidelity to the various elements of an intervention’s protocol, including 
consistency of delivery as intended and the time and cost of the intervention.
At the individual level, implementation refers to participants’ use of the 
intervention strategies.
Frequency with which participants 
received a coaching call.
Fidelity to the protocol. 
Maintenance At the setting level, the extent to which a program or policy becomes 
institutionalized or part of the routine organizational practices and policies.
At the individual level, as the long-term effects of a program on outcomes 
after 6 or more months after the most recent intervention contact.
Percent of who remained engaged in 
phone coaching.
Whether the coaching program was incor-
porated into the clinic post intervention.
Abbreviation: RE-AIM, Reach, Effectiveness, Adoption, Implementation and Maintenance.
* Available from: http://www.re-aim.org
the protocol. Maintenance included the percent who remained 
engaged in phone coaching (defined as missing fewer than 
three consecutive monthly calls), and whether the coaching 
program was incorporated into the clinic after the intervention.
Measures
Participant measures, including demographics and instru-
ments listed below were collected via paper survey during the 
enrollment visit. Health literacy was measured using the Short 
Test of Functional Health Literacy in Adults (low literacy defined 
as score of 0 to 22).13 Participant activation was measured with 
the Patient Activation Measure (level 1 [lowest activation] 
to level 4 [highest activation]).14 Medication adherence was 
measured with the eight-item Morisky Medication Adherence 
score (low adherence score is < 6).15 Coaching phone duration 
was recorded after each call by the coach, who wrote down 
start and end times and entered total minutes into a database. 
BP was obtained via OMRON HEM–907XL automated BP 
monitor using JNC–7 BP measurement protocol.5 At the end 
of the intervention, participants were asked via paper survey 
about their perspectives and satisfaction with phone coaching.
Analyses
The study sample characteristics were summarized using 
descriptive statistics. Participant engagement in coaching was 
analyzed as engaged (missing fewer than three consecutive 
monthly calls), compared with less engaged (missing three or 
more consecutive monthly calls) or not engaged (those who 
did not participate). Demographic and medical correlates of 
engagement (e.g., missing less than three consecutive calls) were 
analyzed using chi-square (for categorical variables) and t tests 
(continuous variables). Variables associated with participant 
engagement at significance of 0.1 level in bivariate comparisons 
(age, race, employment status, low medication adherence, low 
literacy, taking more than three medications, systolic BP, and 
number of comorbid conditions) were subsequently used as 
covariates in stepwise logistic regression models along with 
sex and education level (always included as control variables 
in the models) to characterize their independent relationships 
with successful engagement. The initial model included all 
covariates and control variables. Subsequent models excluded 
low medication adherence, taking more than three medica-
tions, low literacy, employment status, and systolic BP using a 
manual backward selection approach in which a single variable 
at a time was eliminated, if it was not significant at the p = 0.2 
level. BP outcomes will be addressed in a future paper.
The UNC School Biomedical Institutional Review Board 
reviewed and approved this study.
RESULTS
The HHL Hypertension Study consisted of 525 partici-
pants, 38 of whom withdrew (death, medical reasons, moved, 
personal reasons, lost to follow-up) before coaching began. 
Coaches attempted to contact the remaining 487 participants 
(Figure 1); 122 (25%) were never reached. The mean par-
ticipant age was 60 years; 67% were female, 61% African-
Figure 1. Reach of coaching.
* Engaged = missing <3 consecutive calls.
Table 2. Participant Demographics (N  = 487)
Characteristic %* 







Mean BMI (SD) 36 (9.5)
Education
Less than high school 26.5
High school 45.9
More than high school 27.6
Employment
Working full time 30.6
 Other 69.4




Number of prescription medications
 0–3 35.9
 ≥4 64.1
Blood pressure, mean ± SD
 Systolic 139.1 (22.0) 
 Diastolic 81.9 (13.0) 
Uncontrolled blood pressure (systolic blood 
pressure > 140)
44.4





Patient activation scores (level)
1 (lowest activation) 11.9
 2 19.9
 3 32.9
4 (highest activation) 35.3
Abbreviation: SD, standard deviation.
* Percent unless otherwise noted.
+  Short Test of Functional Health Literacy in Adults (S-TOFHLA; 
low literacy if score = 0–22; higher literacy if score = 23–36).
Table 3. Phone Coaching (N  = 487)
Mean number attempted calls* to reach participant  2.3





 < 3 168
Percent of participants reached per month (mean) 46.5
Engaged in phone coaching† 58.1%




Most common goals participants chose to address (% of 




D. General weight loss (no specific behavioral goal) 19.7
E. Blood pressure 15.8
*  Maximum calls attempted to reach participant per month was four.
†  Engaged defined as participant missing fewer than three consecutive calls.
American, and 25% had low health literacy (Table 2). The 
mean number of comorbidities was 3.5, and 39% reported 
low medication adherence at baseline.
Reach
The average number of attempted calls per participant 
encounter was 2.3, and the average call length was 13 minutes 
(range, 4–33; Table 3). Forty-six percent of participants, on 
average, were successfully contacted per month. There was 
a delay between study enrollment and receiving first phone 
coaching (median 12 months) due to time needed for hiring 
and training coaches, developing the database, and developing 
curriculum. However, this delay was shortened for those with 
the highest risk profile (median, 7 months).
Effectiveness
Participants could set multiple goals, with an average of 
seven goals over 12 months (range, 0–21). The most commonly 
set goals were related to diet and physical activity (Table 3). 
Of the 365 participants reached by the phone coach, 96% set 
at least one goal. Eighty-four percent of participants who set 
a goal self-reported reaching at least one goal.
Adoption
Throughout the intervention, providers were encouraged 
to communicate with the phone coaches if they had any ques-
tions or wanted the coaches to follow-up on any topics they 
discussed with the participant in clinic. Anecdotally, providers 
noted at monthly design team calls that they reviewed the 
health coach’s notes before the participant visit. The coaches 
did not receive any inquiries from providers, except for one call 
to clarify participant demographics. Although the providers 
did not communicate often with the coaches, they did express 
interest in continuing the phone coaching program with their 
participants, if resources were available. They were also inter-
ested in incorporating motivational interviewing techniques 
into office visits that could be provided by existing office staff.
Implementation
The greatest implementation limitation was the ability to 
reach participants. More than one-half of participants (53%) 
due for a monthly phone call could not be reached. The 
coach scheduled the following month’s call at the end of each 
encounter to increase the likelihood of reaching the partici-
pant. Modifications such as calling the participant at a friend 
or neighbor’s house were made for participants who did not 
have regular access to a phone. During weekly research team 
meetings, the coaches noted that 12 months of coaching felt 
long and that many participants had met their self-determined 
goals or were weary of the program after 6 months.
With regard to monitoring fidelity, 50 calls were recorded 
and reviewed by a research team member. The team provided 
feedback to the coach up to one month after each recorded 
call. Examples of feedback included: concern that the goal 
set by the participant was too ambitious and suggestion of 
additional questions the coach could have asked.
Maintenance
Fifty-eight percent of participants remained engaged with 
phone coaching over the 12-month period (missed fewer than 
three consecutive monthly calls). Seventeen percent were less 
engaged (received at least one call), and 25% were not engaged 
in phone coaching.
Although practices did not have resources to invest in 
Table 4. Comparison Between Participants Engaged* and Less Engaged in the Coaching Program
Characteristic Engaged (n = 283) Less or Not Engaged (n = 204) p  Value
Mean age (yrs) 60.0 55.0  <0.001
Female (%) 69.3 64.2  0.242
African American (%) 64.5 56.2  0.066
Education (%)  0.143
Less than high school 29.3 22.7
High school 42.4 50.7
More than high school 28.3 26.6
Working full time (%) 27.9 34.3  0.130
Participated in lifestyle study (%) 39.6 36.3  0.459
Low literacy (%) 29.1 20.2  0.027
Low patient activation (level 1) (%) 12.7 10.8  0.273
Low medication adherence (%)† 36.2 43.9  0.107
Uncontrolled BP (%)‡ 51.2 34.8  <0.001
More than 3 medications (%) 68.6 57.8  0.015
Mean comorbidities (n)  3.7  3.2  0.003
Earlier phone coaching (%)§ 23.0  5.9  <0.001
* Engagement defined as participant missing fewer than consecutive calls. ‡ Uncontrolled BP defined as systolic BP ≥ 140 mm Hg.
† Low medication adherence defined as less than 6 points on the Morisky Adherence scale. § Started first coaching session within 9 months of enrollment.
coaching, the participating practice staff considered the 
coaching program valuable and requested training in brief 
motivational interviewing techniques. During three of the 
quarterly collaborative meetings, one of the coaches provided 
an overview of the elements of motivational interviewing with 
subsequent small group role play/case–based training.
Correlates of Engagement
Engaged coaching participants tended to be older (60 
years vs 55 years; p < 0.001), and have lower health literacy 
(29.1% vs 20.2%; p = 0.027) than less engaged participants. 
A higher number of engaged participants had uncontrolled 
BP (systolic BP ≥ 140 mm Hg: 51.2% vs 34.8%; p < 0.001), 
took more than three medications (68.6% vs 57.8; p = 0.015), 
had more comorbidities (3.7 vs 3.2; p = 0.003), and began 
coaching closer to enrollment (23% vs 5.9%; p < 0.001) than 
less engaged participants (Table 4). There were no associations 
with engagement and employment status or participation in 
the lifestyle study. Multivariate logistic regression analysis 
revealed that older age (OR, 1.03; 95% CI, 1.01–1.05), African 
American race (OR, 1.73; 95% CI, 1.15–2.60), greater number 
of comorbidities (OR, 1.17; 95% CI, 1.05–1.30), and coach-
ing closer to enrollment (OR, 5.03; 95% CI, 2.53–9.99) were 
independently correlated with engagement (Table 5).
Participant Satisfaction
Participant feedback at study end was highly positive 
(n = 356). Of the engaged participants, 95% felt the informa-
tion they received was just the right amount and 96% would 
recommend phone coaching to others. However, 16% of 
engaged and 35.2% of less engaged expressed barriers to 
participating in the phone coaching intervention, including 
not having enough time (33% engaged, 29% less engaged), 
not having regular access to a phone (2% engaged, 6% less 
engaged), not enough cell phone minutes (9% engaged, 13% 
less engaged), did not feel they needed calls (5%, engaged, 3% 
less engaged), and too many other life issues at the time (37% 
engaged, 52% less engaged).
DISCUSSION
Overarching lessons learned from the HHL phone coach-
ing program included: (1) difficulty sustaining participant 
engagement for 12 months, (2) some success with reaching 
vulnerable at risk participants, and (3) difficulty with bidirec-
tional communication between the health coach and provider.
1. Engagement for the duration of the HHL program was
only moderate, with 58% of participants remaining
involved for the full 12 months. These data are similar to
those described in prior phone coaching interventions.16
Reaching participants on the phone was a significant bar-
rier to the implementation of the HHL program, which
limits effectiveness. Programs that are more embedded
into health care, such as an integrated health care system, 
may demonstrate better engagement.17 One potential
option includes providing participants with phones or
phone minutes to improve the ability to reach them.
2. Our data that show older participants, African Americans,
and those with a greater number of comorbidities were
more engaged with the program, which indicates that the 
HHL program may be a better approach for more “vul-
nerable” participants. These findings are similar to prior
phone-based interventions showing improved effects in
African Americans.9,18 This suggests the potential to use
this strategy in a tailored fashion based on a risk stratifica-
tion process at the practice or community level.
3. Although providers were active in developing the inter-
vention through monthly design team calls, minimal com-
munication occurred directly with coach. Confirmation
of receiving information and comments regarding
participants’ self-management goals or concerns would
have helped to close the communication loop with the
coach. Other potentially successful approaches include an 
enhanced interprofessional collaborative approach where 
medical assistants, already integrated in the practice, could 
provide health coaching during the time of the visit.19
Table 5. Logistic Regression of Factors Associated 
with Engagement* in the Coaching Program
Characteristic
Odds Ratio (95% 
Confidence Interval) p Value
Mean age 1.03 (1.01–1.05)  < 0.001
Female gender 1.22 (0.807–1.850)  0.344
Black race 1.86 (1.22–2.81)  0.004
Education 1.08 (0.99–1.17)  0.057
Number of comorbidities 1.17 (1.05–1.30)  0.004
Earlier phone coaching 5.03 (2.53–9.99)  < 0.001
* Engagement defined as participant missing fewer than three consecutive calls.
However, the concept of a patient-centered medical home 
and teams was relatively new to this rural underserved 
area; some providers, staff, and patients voiced discomfort 
with a team-based approach during the early formative 
work of the HHL program.10 Increasing the opportunity 
for face-to-face interaction between the coach and pro-
viders or embedding the coaches in practices may have 
allowed for greater bidirectional communication between 
coaches and providers and may have facilitated sustain-
ability. Most successful programs tend to institutionalize 
quality improvement interventions rather than treat them 
as projects.20
The limitations of this study include coaching types; 
although the coaches were from the same region, having a peer 
conduct coaching calls may have greater impact on partici-
pants, because peer support models have proven efficacy.21–24 
Of note, more than one-half of the less engaged participants 
reported “other life priorities.” Although the beneficial effects 
of a program can be seen in disenfranchised individuals up 
to a point, in a study of participants post myocardial infarc-
tion, an increase in perceived life chaos was associated with 
decreased medication adherence.25 In addition, the electronic 
health record could have been better integrated into the 
program as a communication tool. Allowing the provider to 
share clinic notes recorded in the electronic health record 
(e.g., BP was high at clinic, the participant is struggling with 
maintaining physical activity levels) with the coach to the 
might have enhanced or improved communication between 
the coach and provider. Finally, only 44.6% of participants had 
uncontrolled BPs. It is common for BPs to decrease between 
recruitment and enrollment. Prior hypertension studies have 
shown similar findings.26–28
In conclusion, health coaching can be implemented suc-
cessfully in rural communities to facilitate optimal hyper-
tension care, and may be particularly useful in reaching 
vulnerable population groups. However, to optimize program 
success, a more tailored approach may be necessary. Potential 
modifications include a shortened coaching intervention, 
identifying participants in most need of coaching, and hous-
ing the coach within the practice to enhance communica-
tion. Adaptations such as these are important to success and 
intervention sustainability.
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